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(54) MANUFACTURE OF REFLECTION MIRROR OR REFLECTION TYPE 1 i STEM OR 

; <v. A S . ANG DEVICE 

- i ract 

PROBLEM TO BE SOLVED: To obtain a. manufacturing 
method capable of manufacturing a muLHIght source 
reflection mirror having an exact reflective surface shape 
according to a design odth a high yield, and to obtain a high - 
throughput semiconductor exposing device. 
SOLUTION; A reflection mirror is manufactured by disposing 

■mces each having a surface 
- *m - 5 <tm m. - - ed surface to respective 
prescribed positions. This rnarsufaciurmg method for the 
*mkv m- - % w o m - - . m- oA A wherein a blank is 

orme 6 by < N 5 be mo that the 

o; x as -5 shape of the eieo- m . *- . face except 

iiuT\-r\e r\ a m ^ - - i snK ? 

instaiied to an installing member; a process (S00A vvherem 

x x such that a 

-m^ct- - *■ ^ b jtdce 

hap e Cs°" x " N 

« s . v >iank surface 

s . - -ecess 

(S004), (SOOoX (S006) is repeated plural times, the blanks having the plural element reflective 
surfaces are disposed to the prescribed positions. 
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(54) [«w©«ftj £^GD«jK^x(ts«auHniaixa4^s%s« 

(57) mm] 

mm] *mm. vmrn^xoBUummt^-n [J 

©§43ft#8c-e*>oT, *HHX**»bSitB£)l^©38*t* 

JfM-TSXe (SO 0 2) t, :/ 5 

^fflgPW^Il^jAtj-X© (SO 0 3) fc, jffi^iA 

^Offi^rffSWftffi^tJPX-rSXS (S 0 0 4) 

W^PXLT^*Sltffi^JfMr5XS (SO 0 5) 

ftlc, iniSftfc:/? >?%i:<9 WO ffl-TX© (s 
0 0 6) t?r»HIffV\ B*Sltffi^*»^rLfc^5 
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\EMMtfiM£Wt7T\ SO0B 

I >£g>B?IJ I 



mta X Lt, ittlfe:/ 7 >^ © S £ ffiiESr jg© ft ffijt&tfcfc: 
Jpxrsxst, 

tulHFJf /£© ftffl^t Jnx $ tifcffifa:/ 5 > * © 
ffitrW*JPX LTS»S.ltffi xa t , 

jpx^tLfctfifs^'? ^ttifaia^-jA^W^^ 
k&9ffi^X@i&}g»[iIfTV\ mmRMm^L.tz.m 

*x5£Wft©»ii*fc 

ttJfB^^WfMU Ma^£©ttffi©-SM^j5ic£ 

v^*T-v&ttz ! m#m%£m-?h<>x, mm 

JTCfc 5rt t -f 5 ^tSftfcftSlIo 

JfcK:, WIB^y^^Sr^JBiJXttWfflJDXbT, IWB^5 
IkK. nvBdr £© ftffiff^ icJPX $ nfc >- * © 

[0 0 0 1] 



9«j££*b3SW§l©®}i^fe, saMHBBHSll, Si- 

[0 0 0 2] 

[«*©&«] Hffi. DRAM^MCPfffl«#:r^ 

SSflSffiMcfrfrft-CSs 9 , DV o . 13p 

(4G • DRAMtIS) , 0. 1 /zm (1 6 G • DRA 
MflHI) , HdteO. 0 7 vn (3 2 G • DRAMfS 

[0003] r©g/MiHioKlSt§Jo-cfc-9]n*v i 'H 
r n fcfi H 1- 5 © si? ^ *Sj£&1? 

W£ *5fc*irtt*3t3fe^SS©IHn£i: (N.A. : Numerical 
aperture) < 9 , *¥^©*P#ft 

[0 0 0 4] *©«S«Sfi<*5t, 
2 0 0 nmKTJcft* fc, «HX©^& 

fl^TT, J: 

©SW^©»^t)*lcj;oT, ttXjRfcfcn/rPJilWK 
©*¥&» LTffifflW*: 3 £S® 

In ftgl LT«W) § * ^ =. fc K i o T y -f±^%% L 
i 5 it" 5^ffi^J,§ 0 Koichiro Hoh and Hi 

roshi Tanino; "Feasibility Study on the Extreme UV 
/Soft X-ray Projection-type Lithography" , Bulleti 
n of the Electrontechnical Laboratory Vol. 49, No. 
12, P. 983-990, 1985. ^#ff,i&5 0 ft&r <DXtik&£k 

[0 0 0 5] i:6T\ a/hH*MtafeA/T?Xfa©#/£^ 

(4, Jtjg©»3t»«, figW^©Sb*, Stt«l-«ffi-f5 
*#*>5. a& *MtLTi4, ArFWf- F 2 

\^mmsMm.<r>wm%^v^x^t>h,x\^ mm 

i±Hfrai©##^:» 1 , &t>\ Andrew M. Hawryluk et al 
; "Soft x-ray beamsplitters and highly dispersive 
multilayer mirrors for use as soft x-ray laser ca 
vity component" , SPIE Vol. 688 Multilayer Struct 
ure and Laboratory X-ray Laser Research (1986) P. 8 
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1-90 RXI, ¥fmm 63-312640 £#J$) „ 

[0006] st, ¥mfom%,mnfc-o^Tx»hz>7!>K 

if 5 xhum-immim 
m-t a * © m m%^m & mm £ nx v ^ s „ r © jh 

^!lx.if#PfiBg6 0 -2 3 2 5 5 2 ^-^r^gi-f*. QeMWik 
©H8W««£*r*i LfcRW^llSBSilTV^S. b*» 

fiK1-5S»3t¥*Sr«^-CJ3 9, i©&»*l^©ffiif 

^nm^-efe 5#£-, M9W^«^T»;ft©fijffi 

[0 0 0 7] r©We-S:»9l-f-5*jfei: LT, g 

r, «*.«, M¥i 0-70058 r x»hKi$g 
sg^Ti^, rixfi, fl8BH3fc^5B fc LTI 1 5 t^-f 

[0 0 0 8] 

[*ifi!JS«BlfcUJ:5i:i-5Wi] tt5^ X1E©J;5 

^vY%^*m^tz.mmiim*m^xmmT.{z.z.<9 

»fP§*L5. sJ?-A-3i^K5/uB:Hl 7 (a) ic^-rJ; 

tllPtSrtiaot, ^0 (b) ©±5i-fi*ftffi 

[0 0 0 9] L;fc>U II 
1 5(^LfcSttffiffm»5cU W*±!iSofc#3t«i 

^il^Lfctr^, H 1 8 fcijH-J; 5 fiffi^irfi 

^flJHJ Lfc 0 r ©JPXgl <9 E4#-/v^>- K 5 /i^©W¥# 

[0 0 10] *fc, -o©*R*»b«l[©SitjB^* 
j&srsanxifc-m, jqxx&ffcSovvt, fctxii* 

ft*ua» e>ipx le $ ft e> ft a»o fc 0 r ©em, 

Sv^PX^^#btift^ofc 0 I15i016 



Wffi©SS*ftv^fcft, SB©*? 1 -^©^*!*^^ 

LTjPXT^ftV^ fctfS^ofc. 
[0 0 11] 3=fc, JPXT^fct LT%, fir^T-feSfc 
*^gjt©ji«»*iSlSHtftoT, «V^m«*^# 
btl,ftl^B"5^ja^&ofc„ *ISiK^r©i 
5ftiSM^#*-r5^<#*bfcfe©T'fei9, KW-ilt) 

5Sig*££ig#t-f5 r t £3? l © g ASK U 

[0 0 12] 

[t£S£»&-f-3fcft©^l£] XfB©B^»£-f5rc 
©(-, *«w©^i©^«l-er±, Bf£©ifliffi©-SB&ffi 

LTft3KMtft©§g^ffiT*feoT, Hfe»X«»^f>SJt 

ji^ffiSBWiriSa^jitpxmt. jfl^^ffiSSWi: 

mzMJL S ^fc ^ 5 >- ^ © ffi VfUtta X LT S*£H ffi 

WLfcIS»/7 v ^ *miBFfS©ffi*H:E?iJi-5 =. 
[0 0 13] -©«t, g*£Wffi©#?Gft if, S^S 

WB© 5 hEUHm<Dto**wtoB&)w-<offli t m 
t ft 5 i 5 ir sc&pxift ^ f, §j 5 ai-r r t -e^ 5 v 9 %m 

e>, sitB©WBij, wm&ftoo r©tt, j(a*3i*ffl 

^7*7^ t-^icWffl, W*Srlfii-r t-c, s» 

sitffi©« @ ( 7 5 ^ h mmji-c 1 5 «t 5 

ftofc 0 

[0 0 14] *fc, #filK©fS2©Jl^iT?f4, i?T^©* 

©ffeUfcE* u-cft ssitSflgfBSH-e&o r , Wx 
«9*»t>Sltffi£i^©JI^* s 3fa©JiiWliift 5 «fc 5 "3 

mux, /7^*i)tLt^b, ^j-y^^m^Th^- 

fflW(c»^iA^tufBFf^©ftffi©-^^*uE^7 
fcj&Sf-S r t T^j*S^fcS*RMIt^*uEF/rS©^ 

[0 0 15] r©«(c, Sltffi©*ll?ftifSltffi^© 
S^(-HT5^i:^C^ft5i5t, S«!S»P>§J?)W 
LX -7*7 > 9 % JfM L , ^(D-fy-y? Mm^m UU 

tx\ sitffi©«ss#ifit3fa©ji^tji^JBx-rs^ 
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[0 0 16] 3EK:*»W©J|3©^«-Cf4, 3t 

lz&B-r6&Bft¥M. ?^3H%»bT#ib 

h%ztkLtc 0 

[0017] z<Dmz.G%}B.ztw&&<mz^BMmi 

ffiSBSrffl^S ' t X\ **a»fe<o#fc3M«J: 

3 ©IlflJ^ -v* ? ? =/>-J:jcej^-t 

3 r t X\ S»3fe^SH03fc^«»Et^©SS^4: 

[0018] #3£W©Jg3©^l^:io^T, w& 

^£1-3®SSiWffl£«FMb, 3f)t©ffi«lc:E«U 
Tft6S««0»Ji*«fe-CifeoT, $dJPX«>£>K*tB 
J^^ra^^HfMro^ic^ § «t 5 i-isO 5 ffl bt, y 7 

jpxb-c, yyy^tDm^wf^^mm^mxir^x 
■aw s r t -ejajg$tL5 r t fc 

[0 0 19] ^©«{C*1SI]tcSltffl<D|&a5^*^»« 

[0 0 2 0] 2fct*3SWO*lfio^ffiS:^^L.-C, Hlc 
Pb<l£i!-f3„ L*»L4asfc, «§Wfi3§W©^!i© 

[0 0 2 1] 

m 2 ^*-rgi*»3ts«tfflv^ti5stt^ >-x ^ u- 
-¥xh%^mR%imiz.^^xmw-tz><, ^<d%mwm 
mti, mmm&o^zx^mm^fritxmmum 

© bb« & a t> o-cfe 9 , ib<s^ mmxtf mm 

Lfc#JK¥l 0-4 7 4 0 0^tdfHift£;ftVY-C^3 o - 

2 £<b t (-wt-iftw-f 3„ 



[0022] @2j4, ^mmtDmi&iDitmiciotfZi&B 

It, #ffiSttSi2i:, ayfyf- 3t^Sg^3 fc, 5t 
Mi4t, vx^Sh ^^*:r-v>5 s fc, 

[0 0 2 3] tm. 1 ± 5 ttifc7til*ISP^(Z)®5g*?£Srffi 
^TffM£txfc#ffiS#«i2{CAtf1-?.o *bT, #S 
SMSl2T*SM£ft;fc*i4, 3yf>f-*¥if3S 

3 ^V-^-*^*^ 3 &U?Rttflt 4 £ £ t ibXKMM 
[0 0 2 4] -7^.^ 5tB, -^7 s _h(Cft 

^f±s«fflMM^5R t±o r Haw £ *u 

6a, 6b, 6c, 6d^f,!i5tM^6^ICr 
T>^^7Ji(rSi;$^5„ r©«tLT, T^^5i^ 
EgS^c^^->-^i?^^7±fcS^LTV^5„ 
[0 0 2 5] S^*^6C0^WS4R1, 

*SBifiK<l4ft<, -7X^5i:?x/N7^I^t 

£^x^yy°±fc<n;<?~i/*v ^±.\mm-%o z. 

[0 0 2 6] #ffiSt«t2[-4, 3teRl*»e>© 

bfc^oT, #ffiSW»2i±, ZtlZtKDRMmMllffi 

K¥-&<Dft¥ummtm&.mzLx^z„ 

T^gP2tt#ic©^*jg#I^^$tl, iti^ 3 >- 
x V^"3t^*^- 3 J; o tMiI«af^«t 

-mKMwm^ m^tmm^mmff^ 

[0 0 2 7] J:3B©«j5u naMft©flgfHffi»Sr=rr5S 

fc^m^0 3, 4^fflV^ri£0^^5„ 03 (a) Ic^k-f 
±5t, ^©#ffiStt^2[13aS©^*Sltffi (A 

i, bi, ci) a^lft&SftTv^o ^br, 
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©^iJil, SiSW« s A 1 , B 1 , CI, A 1 , B 

1, c i-<D}mimmtshx^6 0 ^lt, &mm&tt 
(b) , ( c ) \c^L±fm^BL±t%(Dnm^m 
[0028] 0 4^^^fcHS4 m, ji^EK^H 

2 (c^i-p 2 roffiJit in DEgil^1-S«ffi^L-C^ 
5„ r»PJB4 li«c£ftfc«fflic, 04(c^i"J;5 

IKS) ?rSiJL/t^t^CffM^#S*JxMffi»#L 
TV^ 0 ^LT, gsStSMffiA l »i;#cii, ssh-sr 

%<DmBmtmftmxhz> 0 st, skrmbbi, c 

fi>tt(CfLtfW^ltY h /~W t 

fc£li3J#tfc-c?S>s. zo&ftfflttt, ^-fftfeiat£R» 

[0 0 2 9] £©.fc5£LTttiJt5fc£j|?Eltffifc, «*. 
I*X#|rJ i 5 JFfT3ti»SrAltS*a tS^SItBA 1 

£ ft, SJ^SMffi B l K X a £«WSfc£(fc* J; OYhfc* 
tt«TftL-CJgj83ft5. *fc, S^SWBCKCiS 
jK*fcRlX2SR4i ro*fflco«Me J; O-Yh fctt 

[0 0 3 0] £*K#ffi©#M*SSfflW£H:fH8 
tLTH, S*Sltffi©**¥@R«l 6 0-2 0 0 0 
mm, H4fcjj<**-Zh©lBBtt4. 5 - 5 5 mm, 
Off (P33MK#©tt) i±0. 3-2 0mm, R»<D4S£ 
H4. 5-5 5 mm, 0 4 ( b ) (c) l^-fY h fiift 

2. 3-2 7mmi&<9, S(-^ffi&$^rms < 
0. 3nmt'fc5„ 

[0 0 3 1] t:5t, 0 3i^Lfc:#ffiS*t^2?r, 

lt^s^tH^px^ cr^Heu rw^icMW 
SftfcftaSBFfSroffcfifcSIt L-tiiv^ t i6S*iJH b 

[0 0 3 2] ro«ftrfcft«Bfc-r5fc»|!:, *^BJ!C0 

ill 3 0 0mm, Zhlil9mm, RM©tB (RiMfcff? 
coff) ill. 4mm, R5!lS«g$il2 0mm, Yhil^ 



7. 5mm©i^»i5„ #%m<Dmn<DBWiX 

^m\mmmvxh-r-(-r^±%^^t^Az 

[0 0 3 3] AftttKB:, 5CMm<DmxZlft<D5iMWB 

mm • we jpx ^ ^7>-^tHi^i 

5o -ir LT, »^iXtfW»fl*jA4ftfc^7>'^SrBff 
^coWtti-JPX-f-5 liliiot, -fy>?\mW.<D 
giSMB^MLfc. rwl5i-Lr«$ftfcS» 

[0034] &Ti^mw\cfrfr%mi&<DMnK<>^ 

[0 0 3 5] $-f\ ^Iifti4#7^JfcH:t7 5 
X©7n^^^if5 (SO 0 1) . XfcffiroSJt* 

V^%CD^W*LV\ y*vy? t LX%^Z>^b<DX%% 
WfftbTil, ULE, 

#x.eft5„ 

[0 0 3 6] ?^ClC, fflitLfc^ny^^bSIISaitffi© 

(S 0 0 2) 0 13 6^^1-^5^, 7*7 >7 1 5 0Sr# 
$:W3ffi1- 0 rcoi?i-i4, 1 5 0©g!tffi£r 

^1-6^^ffi«^©ffii4, KW-«[if*J 5 OJBffttJDX 

[0 0 3 7] r5u#bnftlft©^5^?^ 
ffi<&s±ffifcft 5 «£ 5 El 7 J; 5 K»*3i*ffiHS 
1115 1 i'Sfejitf (S 0 0 3) 0 7'5>-^ 
1 5 0CO3 , e^ffii±tfSgffi^e>*tiiLTW t e<Ttfi:V\ 
Oft, jfcJW&JWHSW 1 5 KD^ffifliJ, T^^^S 

MX&fto (SO 0 4) „ ^ftitj;i9, 77y^©ff 

[0 0 3 8] rcoiSUfJiPX$ftfc7 f 9^7»ffi 
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&w§u »ffitcft±ifs (so 05) „ ^(om^n^- 

Th&mmtl 5 7 tii-f (S 0 0 6) 

t5 (S 0 0 7) „ ^©flKcbT7'7V^(-«-^M# 
ffiAK BK C 1 Sr^tim»ffl#i*U *©ftt 

Xolz, @f£©te«tE«-rs (so 0 8) „ i©J;5 

#5 (S 0 0 9) 0 
[0 0 3 9] ft:fe\ !W 1511^7^?: 

77 ^ £»^jA^fflTO«M^iA£-f (i^ffi^JfM 
[0 0 4 0] Jfcfc:, 1£M(D&mr°mW LfcH 1 5 RtfE 

ioi-fz>*mn<D%i2<DMm\£o^xm.w-t5, mi sic 
fc7'7 ^ 9 i &j»titr&, m 1 5 Lfcsws-r v 

[0041] ufcaso-c, *3bsh0>* 2 (Dmrnmrnx- 

*£»)*< ft &fc^Sft©*3TB*KJtifi* 
:/9i'*fcBl9fc***-J:5fc, IffffiJF^^ 5 J: 5 fc: 2 

[0 0 4 2] ^fSttffi©^K£r*Xfc77^ 

Mmm&ftm-tZo z.<DmLxjtmx%z> a 0 

1 6 fc^-fj; 5 &Hffi©H«-ffi£^rT3Rtt§^ 

$>mmteM£xm 1 0 t^utj; 5 (cgaB-rs n 

[0 0 4 3] Of't, *^iC#5®l©HJte©^ffi© 

;MX#j££±!3jy£ttfcfBiW-f5. *1\ *SI*iS8H©:/ 



mm, gj5mmt\ Bfffi WO&jRlTC) W|5m 

2 2 £.1:0:/? V* 1 5 0 £iSJitiJ-r5«^S0^ 

[0 044] 79 ^150 <D*^ffi£r^$-r5 

ffito^Til. 7*ny^ 1 2 1 9 m-f^^i-sp 

ffii^PXL-TdoV^Co J!fe^, i©/7^ 1 5 OCD*^ 
ffi^/tTSffi^Xtc&SJ^fcU -E: It, 77 
1 5 0»cfi^^Jf^PX1-5[fi)ffi©cp^^bZ h = 5m 

1 5 O^I^^fflgWl 5 1 fc@£i-5o JlfrWic 
il, 7"?^7 1 5 0£i^»©»»*K:SAU tip 

£>&tf„ -5: LT, 7"7y^l5 0M*iit}if;»ii 

[0 0 4 5] APXl&TiL «^^7~9^7 15 0M 
»5i*tbfc«L*.ji*fflSBWl 5 1 W««(- 

Scffifi£ v^Sltffi A 1^77 ^fc^j* 

offfc, m&S&ftmtl 5 B*sat 
ffi^ffM^^c77>-^ l 5 o&EO Utt*. 

[0046] rcoi5i^LT, mmR^mm^ntz 

ffl©77y^ i 5 0fc»f£uci$><. fc*s, gJUKtf 
BBltCl *»«i-5*e-tt, W5Ei:^1ilcLr77 
^SrHf^U ^7V7 1 5 0©>pif^3»RfllXi-5ft 
Bratp^bZ h = 5mm, Yh=±2. 5 mmraj4B 
ir^cSi 5 i-JS«(-HST?§5 i 5, 77^^1505: 

ffi^-ii^-fflgewi 5 nzmfe-rZo WiT&tmzz. 

[0 0 4 7] HJ:0± 5 LT, Mi^SltfflA 1 , B 
1, C1«U ^ti^O^*Slt*^^0 3Wj;5 

1-s*B©igs^-e&5j?^sitffiAi, bi, cid> 
^<xh, 'Pte<xb^\ S*Sitffitt#«ffi 

©l«#-T?*>o-rt>£V\, 7'p 5 '?^f>77^ 
[0 0 4 8] MJe<oSllfi<o^fl|-eH:, II^jA^fflWi 

^HttrftfcttmiS&ftfc^o ffitil, 



m 1 3 iCTF-tx. 5 m^Zf-mm isi» 
mk^mmzi 5 1 a bffifrTkTt.mwtt 1 5 1 h<D%m 

fflfjgfcU 1 5 1 a fcttJW&WBSBtl 

5 1 b bX~fy>^ 1 5 0£j&«&tf i 5i-LTS:^L 

Kfl-TtftW ftfc\ fl^i^fflgWt 1 5 lirov^T 
it, 4-4T?«fIi«SriiHlfcS*bTf fc«s, *»HB:£ 

[0 0 4 9] £fc, J€t*3SWeH:, SJSSMffi^ffM 
^ ?rfc^-<Tiaei-S^iti4«< , 0 1 
4K*1-J:5fc»*±(j'-CfcAv\, El 14 (4, WStwj; 

IfflW2 0 0S:S(tfc^7^^ 15 0a fc^l/CV 

5 0 i©#BH«ffllB#2 o 0}±, ES-fS 3 ocoztrfr 
^^tb^STOx l , yi, z l asj&Jteft-C^a. 

01 4\amm&Mmm$L£titz.7'7>? 1 5 

1 a lr@St5il2 0 1 1, S*Pf|JM2 0 2«$ 
HTV^„ r«S?afi"2 0 2ttt, Sflxl, yl 
Kttfa-tZZ. 5ti 2, y 2©S!pffi^^$tbT^ 
5o rti*#ffiSltM2^^ftSttffiOici^Cicfc 

^yM50a 0 1 lcH£-f Sl^l-it, £9 

ffix 1 t x 2, yli y 2«S*n?nS5r*ffltBjI 

[0 0 5 0] ft*5, CC0i5{-JPXLfcffiiC*fLTS*f 
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